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1
METHOD AND DEVICE FOR SELECTING
AND DISPLAYING A REGION OF INTEREST
IN AN ELECTRONIC DOCUMENT

TECHNICAL FIELD

The present invention relates to the display of electronic
documents on the display of a device. In particular, the inven-
tion relates to a method for selecting a region of interest
within such a document and displaying the selected region in
a manner that is adapted to the capabilities of the display. The
invention also relates to a device configured to operate in
accordance with the method and a computer program product
comprising instructions that will enable a device to perform
the method when installed on such a device.

BACKGROUND ART

Electronic documents such as web pages are often
designed to be displayed on regular desktop computers with
standard size displays. When such documents are displayed
on other devices, e.g. handheld devices, mobile phones, tele-
vision sets or gaming consoles, the size and layout of the
display may not render the document in a manner that is
convenient to the user. Various methods have been suggested
in order to handle this. Such methods usually make modifi-
cations to the document before it is displayed in order to make
the document fit on the screen. This typically involves remov-
ing content or layout that does not suit the size or inherent
properties of the screen. A common problem with such solu-
tions is that the page may be rendered unusable or that the user
does notrecognize the document or has difficulties navigating
within the document.

Other approaches involve resizing or moving parts of the
document, such as reducing image sizes, reducing the number
of columns by changing the layout of the document, and
changing colors, contrasts, brightness and font sizes.

SUMMARY OF THE INVENTION

According to the present invention a method is provided for
selecting a region of interest in an electronic document and
displaying the selected region in a manner that is adapted to
the capabilities of a display.

The method may comprise such steps as loading a docu-
ment, selecting a position within said document, analyzing
the layout of the document in order to identify a region of
interest containing said position, and displaying said region
of interest on said display in a manner that aligns the region of
interest with a window of said display.

According to the invention the position may be selected
based on an analysis of the document itself, or based on user
input from an input device such as a mouse or a keyboard.

In accordance with various embodiments consistent with
the principles of the invention, the position may, at least
initially, be defined by at least first set of coordinates repre-
senting a point within the document. Additional coordinates
may represent additional points within the document. Several
points may, according to some embodiments of the invention,
be used to represent an area of the document. Points or areas
of'the document may, according to some embodiments of the
invention, be used to identify objects or elements that are part
of'the document, and these objects or elements may be used in
order to determine or identify the region of interest.

According to some embodiments of the invention, the iden-
tification of a region of interest includes such steps as identi-
fying a layout box in the document associated with the posi-
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tion, and selecting the region such that it contains
substantially the entire layout box along at least one dimen-
sion. Consistent with the principles of the invention, the docu-
ment may be a markup language document, and the layout
box may be at least one DOM element or at least one CSS
containing block.

Selecting the region such that it contains substantially the
entire layout box along at least one dimension may, according
to some embodiments of the invention, selecting a region with
substantially the same width as said layout box.

According to embodiments consistent with the principles
of the invention, the step of displaying the region of interest
may comprise the determination of a first resolution with
which a currently displayed region of said document is dis-
played, the calculation of a desired second resolution for
displaying said region of interest, and performing a stepwise
change from said first resolution to said second resolution.
Such a stepwise change of resolution may then have the effect
of zooming in or out on the region of interest.

According to embodiments consistent with the principles
of'the invention, the step of displaying said region of interest
may also comprise the determination of a first position in said
document representative of a currently displayed region of
said document, the determination of a second position in said
document representative of said region of interest, and the
sequential display of a number of regions of said document
along a path from said first position to said second position.
Such a stepwise display of regions along a path may represent
apanning and/or tilting (horizontal or vertical scrolling) from
a current region to the region of interest.

Consistent with principles of the invention, in embodi-
ments where both the zooming and the panning/tilting
described above have been implemented, they may be per-
formed simultaneously, or one may be performed before the
other.

The invention also comprises a computing device with a
display, a user input interface, a communications interface
capable of receiving electronic documents and a memory into
which a received document can be loaded, as well as hard-
ware and software components that together comprise a mod-
ule capable of performing the method of the invention.

Finally the invention also comprises a computer program
product carried on a computer readable medium such as a
CR-ROM, a DVD-ROM or a hard drive, and comprising
instructions that, when loaded and executed on a computing
device, is capable of performing the method of the invention.

BRIEF DESCRIPTION OF FIGURES IN THE
DRAWINGS

FIG. 1 shows a diagram of a computing device that can be
used for implementing various aspects of the invention;

FIG. 2 shows the various modules of a user agent applica-
tion that may used in conjunction with the invention;

FIG. 3A-C shows the layout of an electronic document and
its display in a browser window;

FIG. 4 shows how the layout of an electronic document
may be a result of a number of layout boxes;

FIG. 5 shows how aregion of interest may be identified and
displayed based on the present invention; and

FIG. 6 is a flowchart illustrating a method of the invention.

MODES FOR CARRYING OUT THE INVENTION

The present invention will now be described in further
detail with reference to the accompanying Figures. The
present invention may be embodied in many different forms
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and should not be construed as limited to the embodiments set
forth herein. Rather these embodiments are provided as
examples in order to provide those skilled in the art with a
complete understanding of the invention.

In particular it should be understood that while the
examples refer to particular standards and formats for creat-
ing, formatting, transmitting and displaying content on the
Internet and the World Wide Web, the invention should not be
construed as limited to the particular standards mentioned
herein.

FIG. 1 illustrates a generalized computing device 100 that
can be used as an environment for implementing various
aspects of the present invention. In FIG. 1, a device 100
includes a central processor unit (CPU) 101, memory 102,
communication port(s) or input/output ports (hereinafter
referred to as 1/0) 103, a video interface 104, and a network
interface 105. These units are in communication with each
other by way of a system bus 106.

The memory, which may include ROM, RAM, flash
memory, hard drives, or any other combination of fixed and
removable memory, stores the various software components
of the system, such as a basic input/output system (BIOS)
141, an operating system 142, various computer programs
143 including applications and device drivers, various types
of data 144, and other executable files or instructions such as
macros and scripts 145.

The 1/O ports 103 may be connected to one or more local
devices 110 such as user input devices such as keyboard,
mouse, or a remote control, a printer, media players, external
memory devices, and special purpose devices such as e.g. a
global positioning system receiver (GPS) or a television set
top box. The I/O ports 103 may be any combination of such
ports as USB, PS/2, RS-232, infrared (IR), Bluetooth, printer
ports, or any other standardized or dedicated communication
interface for local devices.

The video interface device 104 is connected to a display
unit 120 which may be an external monitor or an integrated
display such as a LCD display. The display unit 120 may have
a touch sensitive screen and in that case the display unit
doubles as a user input device. The user input device aspects
of the display unit may be considered as one of the local
devices 110 communicating over a communication port 103.

The network interface device 105 provides the device 100
with the ability to connect to a network in order to commu-
nicate with a remote device 130. The communication net-
work, which in FIG. 1is only illustrated as the line connecting
the network interface 105 with the remote device 130, may
e.g. bealocal area network or the Internet. The remote device
may in principle be any computing device with similar com-
munications capabilities as the device 100, but may typically
be a server or some other unit providing a networked service.
It will be understood by those with skill in the art that the
communication network may be any publicly accessible net-
work, or combination of networks, including the Internet,
cellular mobile networks such as GSM, the public telephone
network, cable networks, or analog or digital broadcasting or
satellite.

It will be understood that the device 100 illustrated in FIG.
1 is not limited to any particular configuration or embodiment
regarding size or resources. The various components illus-
trated may be implemented as one or more integrated units of
the device 100 or distributed over several units. Other units or
capabilities may of course also be present. Furthermore, the
device 100 may e.g. be a general purpose computer such as a
PC, or a personal digital assistant (PDA), a cellphone or a
smartphone, or a gaming console or television set top box or
media center.
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Various aspects of the present invention are consistent with
implementation as components and/or functionality that
make up parts of a user agent or a browser that may be
installed as an application on a device 100. FIG. 2 shows an
example of a number of modules that may be present in such
auser agent. The modules will typically be software modules,
or some other implementation in software, that may be
executed by the CPU 101.

The user agent 200 presents the user with a user interface
201 that may be displayed on the display unit 120 shown in
FIG. 1. The user interface may include an address field 202
where the user may use an input device to enter the URI of a
document or a service he or she wants the user agent 200 to
retrieve. The address field 202 may also be a link that is
displayed and that may be activated by the user using a point-
ing device such as a mouse, a scrolling device or some other
means for selecting displayed items. Alternatively the URI
may be specified in the code of a document or script already
loaded by the user agent.

In any case, the URI may be received by a window and
input manager 203 that represents the input part of a user
interface associated with or part of the user agent 200. The
URI may then be forwarded to a document manager 204
which manages the data received as part of the document
identified by the URI.

The document manager 204 forwards the URI to a URI
manager 205 which again instructs a communication module
206 to request access to the identified resource. The commu-
nication module 206 may be capable of accessing and retriev-
ing data from a remote device 130 such as a server over a
network using the hypertext transfer protocol (HTTP) or
some other protocol such as HITPS or FTP. The communi-
cation module may also be capable of accessing data that is
stored in local memory 102.

If communication outside the device 100 is required to be
encrypted, e.g. as specified by the protocol used to access the
URI, encryption/decryption module 207 handles communi-
cation between the URL manager 205 and the communica-
tion module 206.

The data received by the communication unit 206 in
response to a request is forwarded to the URI manager 205.
The URI manager may then store a copy of the received
content in local memory 102 using a cache manager 208
which administers document and image cache 209. If the
same URI is requested at a later time the URI manager 205
may request it from the cache manager 208 which, unless the
cached copy has been deleted, will retrieve the data from the
cache 209 and forward it to the URI manager 205. In this case
it will not be necessary to retrieve the data again from a
remote device 130 when the same URI is requested a second
time.

The URI manager 205 forwards the received data to a
parser 210 that may be capable of parsing such content as
HTML, XML and CSS. The content may then, depending on
the type and nature of the content, be processed further by an
ECMAScript engine 211, a module for handling a document
object model (DOM) structure 212 and/or a layout engine
213.

This processing of the retrieved content is administered by
the document manager 204, which may also forward addi-
tional URI requests to the URI manager 205 as a result of the
processing of the received content. These additional URIs
may e.g. specify images or other additional files that should
be embedded in the document specified by the original URI.

When the data representing the content of the specified
document has been processed it is forwarded from the docu-
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ment manager 204 in order to be rendered by a rendering
engine 214 and displayed on the user interface 201.

The various modules thus described are executed by the
processing unit 101 as the processor receives instructions and
data over the system bus(es) 106. The communications mod-
ule 206 communicates with the remote device 130 using the
network interface 105. The functionality of the various mod-
ules may of course be integrated in fewer larger modules, or
distributed or replicated over several modules.

It will further be understood that the user agent 200 just
described may be implemented as an application program
143, but that some functionality may also be part of the
operating system 142 or even the BIOS 141 of the device 100.
The content received in response to a URI request may be data
144, script 145 or a combination of these as further described
below.

Electronic documents, such as web pages, are typically
created using a markup language such as HIML, XHTML or
XML, and they are usually given a layout that is designed for
standard computer displays. However, user agents such as
browsers are more and more often installed on other types of
devices, such as PDA’s, cellphones, television set top boxes
and gaming consoles. Such devices have a wide variety of
displays with different sizes, shapes and resolution. These
devices may not be able to render and display web pagesin a
meaningful way. A document may be reduced in size to the
point of becoming unreadable, only a small part of the docu-
ment may be displayed at a time, or the layout of the docu-
ment may be changed in ways that were never intended by the
creator of the document.

Reference is now made to FIG. 3, which shows in FIG. 3A
the entire lay out of an exemplary web page 300. The web
page includes a left margin 301 and a main content area 302.
The main content area 302 includes an article starting with a
headline 303, while the left margin 301 includes a navigation
menu 304 with a number of menu entries that may be hyper-
links to other parts of the same web site. In the main content
area 302 two columns of text follows below the headline 303,
and within the right column an image 306 has been inserted.

FIG. 3B shows a part of the web page of FIG. 3A displayed
in a browser window or user agent window. The user agent
may be similar to that which is described above with refer-
ence to FIG. 2, and the window may be displayed on the
display of a device similar to that described above with ref-
erence to FIG. 1.

The window includes navigation buttons 311, an address
field 312 where the URL of a desired document may be
entered, and a vertical scroll bar 313. The remaining part of
the browser window is used to display a part of the document
300. This remaining part of the window is referred to as the
viewport. It will be noticed that in the example illustrated in
FIG. 3B, the viewport is wide enough to display the entire
width of the web page 300, while only the upper part of the
document can be shown. In order to view the rest of the
document, the vertical scroll bar 313 has been provided. This
scrollbar makes it possible to move the viewport down rela-
tive to the document 300.

FIG. 3C again shows a part of the web page 300, but this
time displayed on a small display that may be the display of a
PDA or a cellphone. The user agent window may include
some of the features of the browser window illustrated in FIG.
3B, such as navigation buttons 311 and a vertical scroll bar
313. In addition a horizontal scroll bar 314 has been provided.
Because of the small size of the viewport, only a part of the
document can be displayed. In order to view the entire docu-
ment, a user will have to scroll both horizontally and verti-
cally.
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Inthe case illustrated in FIG. 3B, it may be possible to read
the entire document without too much trouble. However,
there may be reasons why a user may, for instance, want to
zoom in on particular elements of the document, i.e. enlarge
the document such that only a small section is displayed in the
viewport. One example of such a reason could be that the
display 120 on which the user agent window is displayed has
a low resolution, possibly in combination with the user being
positioned a distance away from the display 120 such as may
be the case if the display 120 is the screen of a television, it
may be difficult to see the displayed content properly. Another
reason may be that the user has reduced eyesight and desires
to enlarge the various parts of the document.

In the case illustrated in FIG. 3C, it will be realized that
navigating through the document may be difficult, and that
reading the text 305 will be particularly difficult if the lines of
text are wider than the viewport. A user may then desire to
zoom in and out of the document, while bringing the desired
content entirely inside the viewport, at least in one dimension.

Reference is now made to FIG. 4, which illustrates how the
document 300 may be organized in terms of lay out. It will be
realized by those with skill in the art that this is only one of
several examples, and that the same lay out may be achieved
in several ways, dependent, for example, on the structure of
the structure of the markup language code of the document
300.

The example illustrated in FIG. 4 is based on Cascading
Styles Sheets (CSS), level 2 revision 1, as specified in Tech-
nical Report No. TR/2006/WD-CSS21-20060411, “Cascad-
ing Style Sheets, level 2 revision 1 CSS 2.1 Specification,”
published by the World Wide Web Consortium (W3C) on Apr.
11, 2006, edited by Bert Bos, Tantek Celik, Ian Hickson, and
Hakon Wium Lie, and which is hereby incorporated by ref-
erence. The invention is, however, not limited to this version
of CSS, or indeed CSS in particular. The example given below
is somewhat simplified and may not include all possibilities
and features or exceptions.

When a markup language document is received by a user
agent such as the one illustrated in FIG. 2, the document is
typically handled as described above. The layout engine 213
may, based on the DOM structure of the document, generate
a number of boxes based on elements in the DOM tree.
According to the general approach of the CSS 2.1 box model,
boxes defined as block boxes establish containing blocks for
descendant boxes. (Certain other types of blocks, such as
inline boxes are not block boxes.) In addition, certain other
types of elements that are not defined as boxes, such as
various table elements, also establish containing blocks.

The dimensions and position of a given box may be calcu-
lated with respect to the edges of its containing block. In FIG.
4 the top level box 400 is the containing block for the entire
page. The left margin 301 is contained in one descendant box
401, while the main content 302 is contained in another
descendant box 402. The position of the menu 304 may then
be calculated based on the edges of its containing block 401.
The headline 303 may be contained in a box 403 which has
box 402 as its containing block. Box 402 may contain an
additional box 404 which contains the main text 305 of the
document 300. The position of the headline 303 may be
calculated based on the edges of its containing block, box
403. Since the text 305 is distributed over two columns, the
box 404 may contain two descendant boxes 405 and 406.
Both of these boxes have box 404 as their containing block.
Finally, box 406 contains an additional box 407, which has
box 406 as its containing block, and which in turn serves as
containing block for the image 306.
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Additional boxes that are not shown in FIG. 4 may also be
present. Typically, each line of text contained in boxes 405
and 406 has its own line box, and if the text contains hyper-
links, these links may be contained in inline boxes. A more
detailed discussion of various types of boxes can be found in
the above referenced CSS specification.

In typical implementations of user agents the input man-
ager 203 is capable of tracking the position of a pointing
device such as a mouse pointer. This position can be com-
pared with the layout created by the layout engine 213, as
illustrated in FIG. 4. As long as the position of the pointing
device is inside the viewport of the user agent window, it will
by necessity be inside the topmost box 400, which is the
containing block of the entire document. The pointer, or cur-
sor, may also be inside additional boxes, and it is considered
to hover over the element that has generated the innermost
box the pointer is inside. As an example, if the pointer is inside
box 405 it will by necessity also be inside box 404, box 402
and box 400. However, the left column of the two text col-
umns 305 will be the element over which the pointer is hov-
ering (unless it is inside additional boxes such as line boxes or
inline boxes). Similarly, if the pointer is inside box 407 it is
not the right hand column of text 305, but rather the image 306
it is hovering over.

Additional input from the user, such as a mouse click, may
then be interpreted by the user agent as a click on, or selection
of, the element the pointer is hovering over, and the user agent
may perform certain appropriate actions based on such a
selection. However, the user agent may also be configured to
perform certain actions simply because the pointer hovers
over an element.

Without a pointer type input device, selection of elements
may be more complicated, but a number of alternatives can be
implemented, such as keyboard or joystick input that moves
from element to element.

According to the present invention, the selection of a posi-
tion within an electronic document 300 may initiate a selec-
tion of aregion of interest containing the selected position and
the subsequent display of the selected region.

The selection of a region of interest may be based on user
input, as will be further described below, but it may also be
based on an analysis of the document performed by the user
agent 200. This may particularly be useful when a document
is first loaded, dependent on the nature of the display. Accord-
ing to some embodiments of the invention, an analysis of the
document 300 is therefore performed when the document is
loaded, or when such an analysis is invoked by user input, and
aposition inside the document is selected based on this analy-
sis. The analysis may, as an example, select the upper left
corner of the first box generated by a particular type of ele-
ment, such as a headline, or a table. The invention is not
limited to any particular criteria for selection of a position
based on analysis, which may be left to a designer or even be
user configurable.

According to embodiments that are consistent with prin-
ciples of the present invention, the selected position may be
based on user input. This user input may include coordinates
representing the position of a pointing device such as a mouse
cursor. The received coordinates may be used to select one or
more elements on a web page and select a region of interest
that contains the selected elements.

Alternatively, the user input may represent an element in
the document directly. This may typically be the case when
e.g. a markup language document is loaded by a user agent
running on a device without a pointing device, such as a
mobile phone or a PDA with keyboard or keypad input.
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It should be understood that the exact nature of the user
input device and the data received from the input device is not
an essential part of the invention, as long as it can be translated
to or associated with a position in the layout of the document
300. The position may for example be a point, a region or an
element somewhere in the page.

When user input that is representative of a position within
the layout of the page 300 is received and identified as a user
attempt at selecting a region of interest, the received position
may be used to select a region of interest. User input may in
many embodiments consistent with the invention be received
for other purposes than selecting a region of interest, such as
clicking on a hyperlink or bringing focus to a particular ele-
ment such as an input field. Various methods may be used in
order to identify the user input as an attempt to select a region
of interest. According to some embodiments, user input rep-
resenting a position of a pointing device and a mouse click
may be identified as such input, provided that the position of
the pointing device is not associated with an active element
such as e.g. a hyperlink, a button, an input field, or a drop
down menu. Alternative embodiments include a pointing
device position and a click from a second mouse button or a
click combined with the pressing of a keyboard key (e.g.
shift+click), clicking and dragging the pointing device, press-
ing a tabulator key repeatedly until a proper element is chosen
followed by the pressing of a designated keyboard key, or any
other user input specified by a designer and capable of iden-
tifying a position such as a point, an element or a region.

When a position has been identified based on user input or
an analysis of the document, a region of interest may be
selected based on this position. According to embodiments
consistent with the principles of the invention, the position is
used in order to select at least one layout box. If the document
is a markup language document handled according to CSS, a
layout box may be any element establishing a containing
block, such as a block box or a table element. However, it
should be understood that the term layout box, as used in the
present specification and claims, is not intended to be inter-
preted as limited to any definition given in a particular stan-
dard or specification. Rather, a layout box may be any element
in an electronic document that serves to define the physical
position of certain content on the page.

The layout box thatis selected may be the innermost layout
box associated with the selected position. As already
described with reference to FIG. 4, a mouse click inside box
405 may select box 405, not box 400 or 404. However, certain
rules may be established in order to make boxes ineligible for
selection, e.g. because they are too small. As an example, if
box 407, and hence the image 306, is considered too small for
selection, a position (e.g. identified by a mouse click) inside
box 407 may still result in the selection of box 406.

After a layout box has been selected, its size or proportions
may be compared with the size of the display or the viewport
where the document 300 is displayed. The region of interest
may then be selected as a region that includes the selected
position, includes substantially the entire layout box along at
least one dimension, and has substantially the same propor-
tions as the viewport or display. As an example, a click inside
box 405 in FIG. 4, corresponding with a click in column 305
in FIG. 3B, could result in the selection of region 408, indi-
cated by dashed lines in FIG. 4.

By the term substantially it should be understood that it is
within the scope of the present invention to include extra
space outside the layout box, or to trim the layout box some.
As long as the region is selected based on the size or shape of
the layout box, it does not matter whether e.g. a region of e.g.
5 or 10 pixels, or any other reasonable number for that matter,
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even only one or two, is included from outside the layout box
or trimmed from inside the layout box.

It will be realized that any given layout box does not have
to have the same aspect ratio, or even the same shape, as the
viewport of the display or the displaying application (e.g. a
user agent or browser window). Whether to choose the hori-
zontal or vertical dimension as the dimension along which to
include the entire layout box is a matter of design choice.
According to some embodiments it will be most convenient to
select the horizontal dimension, e.g. in order to include entire
lines of text within the region of interest. According to other
embodiments of the invention it will be preferred to retain the
vertical dimension, e.g. when displaying images in portrait
format.

According to certain aspects of the invention the selection
of which dimension to retain can be done dynamically based
onthe type of content. Certain rules may e.g. require that if the
content of the layout box is text, the horizontal dimension
should be selected, while if the content is an image, the
vertical dimension should be selected. Such a rule may also
take into account the shape or aspect ratio of the layout box,
choosing a region of interest that results in a particular dimen-
sion filling the entire region of interest, while the other dimen-
sion either reaches outside the selected region of interest or
does not reach the edges of the region of interest.

After a region of interest with the same shape as the view-
port has been selected, the region of interest is rendered
displayed such that it fills substantially the entire viewport. If
the region of interest has been selected based on an analysis of
the document upon first loading by the user agent, this may be
the initial display of the document. However, if a different
region of the document is currently being displayed, the reso-
Iution of the display may be changed (i.e. the document may
be enlarged or reduced in displayed size) and the region may
be shifted to the newly selected region of interest. According
to some embodiments consistent with the principles of the
invention, this change of resolution (zooming) and/or the
shifting (panning, tilting) may be done stepwise in order to
achieve a gliding or sweeping effect which will help the user
to stay oriented regarding which part of the page is currently
being shown.

It should be understood that the exact dimensions of the
selected region of interest do not have to be explicitly repre-
sented in the device 100. It may be represented as one repre-
sentative coordinate or position (e.g. a corner) and a size, by
an edge (e.g. an edge along the dimension, or direction, that
will be retained intact) and a necessary change in resolution,
or in any other way as long as it is possible to derive the
necessary shift and change in resolution. In other words, the
invention is not limited to the selection of a region with a
particular aspect ratio, as long as an area is implicitly defined
by a position, a desired size or resolution and a positioning in
a viewport when the region is displayed. It is even within the
scope of the invention to change the shape (e.g. the aspect
ratio) of the viewport based on the selected region of interest.

The stepwise zooming may be performed by calculating
the difference in size between the region currently viewed in
the viewport and the current size of the selected region of
interest. The resolution may then be changed stepwise
towards a desired resolution that will give the selected region
of interest substantially the same size as the viewport (mea-
sured in pixels). Similarly, the shifting may be achieved by
calculating a path from a position within the currently dis-
played region to a corresponding position within the selected
region of interest, e.g. a particular corner or the center of the
two regions. A number of intermediary regions along this path
may then be calculated and displayed sequentially. It will be
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understood that either or both of these methods may be used
in any particular embodiment of the invention, and that they
may be performed simultaneously or one before the other.

FIG. 5A illustrates an example where the top of document
300 is displayed, and where user input indicates a position
within the left part of column 305 (contained in containing
block 405). A region of interest with the same width as the
column 305 and with the same proportion (aspect ratio) as the
viewport is selected. After the region has been shifted and the
resolution has been changed, the column fills the entire width
of'the viewport and the user may scroll up and down in the text
by using the vertical scroll bar 313.

FIG. 5B illustrates an example where a region of interest
has already been selected, in this case the right part of column
305 (contained in containing block 406). A part of the image
306 (in containing block 407) is also shown. In this example
a position within containing block 407 is identified, causing
block 407 and the image 306 to be chosen as the region of
interest. According to this example the image is considered
large enough to be selected (or no rule regarding minimum
size of a region has been implemented). Furthermore, since
the content of the identified block is an image, the vertical
dimension is selected to be the dimension to be entirely con-
tained within the selected region (e.g. by a simple rule select-
ing the vertical dimension for images, because it is the largest
dimension of the image, because that is the dimension which
will bring the entire image inside the viewport, or by any other
rule chosen by design).

In this case the width of the selected region is chosen based
onthe height ofthe image and the aspect ratio of the viewport.
Since the selected region of interest is larger than the cur-
rently displayed region, the resolution will change opposite
the example in FIG. 5A, causing a zoom out effect.

FIG. 5C illustrates an example where document 300 has
been loaded on a device with a small vertical screen. The
initial display corresponds with that illustrated in FIG. 3C.
Based on analysis of the document, or as a result of user input,
the containing block 403 holding the headline 303 has been
selected, and a region of interest holding the entire width of
block 403 has been selected. Since the region has substan-
tially the same aspect ratio as the viewport, this also includes
most of the two columns 305 and the image 306.

Reference is now made to FIG. 6, which illustrates in a flow
chart an exemplary method in accordance with the invention.
It will be understood from the above description and the
claims that not all of the steps illustrated are necessary in all
embodiments of the invention.

Following an initial startup step 600, a document is loaded
601. According to this example the document is analyzed 602
in order to identify a selected position. As an example, such a
position may be a corner or center of a block containing a first
headline. However, the document may also be displayed from
the top left corner in its native resolution, or the resolution
may be changed to fit the entire document within the view-
port, at least in one dimension (i.e. selecting a position asso-
ciated with the topmost layout box, containing block 400 in
the example of FIG. 4). Based on the selected position, which
as described above may be anything that can be associated
with a layout box, a region of interest with substantially the
same proportions as the viewport may be identified 603.

If the document has just been loaded and is not already
displayed, determined in a determination step 604, an initial
display of the region of interest may be generated in the
viewport according to step 605. However, if some region of
the document is already displayed a step 606 of zooming in or
out and/or shifting may be performed in order to bring the
identified region of interest into the viewport. As soon as the
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display has been generated, user input may be tracked 607,
e.g. in terms of following the movements of a tracking device
over or through layout boxes or other elements. If, in a deter-
mining step 608, it is determined that user input identifies a
position that should be interpreted as a position intended to
point out a region of interest, the method jumps back to step
603 and a region of interest is identified according to rules
implemented for such selection, as discussed in detail above.

Ifuser inputis notidentified as intended to identify a region

ofinterest, it may be determined 609 to identify a new docu- 10

ment to be loaded. For example the user may have activated a
link identifying a document, as discussed in greater detail
with reference to FIG. 2. If so, a new document is loaded 601
and the process is repeated. In principle the tracking of user
input may continue in parallel with all other tasks and may
cause the interruption of some or all of the steps, depending
on choices made during the design of user agent 200, or even
the device 100. Also, other user input not illustrated in FIG. 6
may be possible and may initiate other processes. When it is
determined that received user input does not identify further
user interaction, but dictates that the process should be termi-
nated, it terminates in a final step 610.

It is consistent with certain embodiments of the invention
to receive user input that identifies a position, e.g. a region or
a curve, that includes more than one layout box that are not
descendants of each other and to choose a region of interest
that includes the combination of the several layout boxes
included in the region of interest.

Itis also consistent with certain embodiments of the inven-
tion to impose additional rules regarding e.g. text wrapping,
font size, contrast, colors, in such a manner that the content
within the selected region of interest is dynamically changed
or reformatted when the region of interest is aligned with and
displayed in the viewport.

Finally, it will be understood by those with skill in the art
that the invention may be implemented on a number of hard-
ware-software combinations and that it is not dependent on
any particular hardware or software platform, operating sys-
tem, programming language, communications protocol,
markup language, and layout definition and rendering speci-
fication.

The invention claimed is:

1. A method for selecting and displaying a region of inter-
est in an electronic document on the display of a device,
comprising:

loading said document onto said device;

generating a tree structure of nested layout boxes based on

corresponding markup language elements in said docu-
ment;

calculating dimensions and positions of the respective lay-

out boxes;

displaying at least a part of the document on said display;

receiving user input which in combination with the posi-

tion of a pointing device identifies a point within the
document;

selecting from among the nested layout boxes the inner-

most selectable layout box containing the identified
point;

comparing at least one of the size and the proportions of the

selected layout box with the size of the display or the
viewport;

selecting the region of interest based on the comparing as a

region within the document which includes the identi-
fied point and the entire selected layout box along at least
one dimension, and which has the same proportions as
the display or the viewport; and
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aligning said selected region of interest with the display or

the viewport and displaying said region of interest,

wherein aligning and displaying said region of interest

comprises at least one of changing the resolution or

5 shifting the displayed document to cause the region of

interest to fill the display or the viewport along the at
least one dimension.

2. The method according to claim 1, wherein said identified
point includes at least first coordinates.

3. The method according to claim 1, wherein said docu-
ment is a markup language document, and said selected lay-
out box includes at least one DOM element.

4. The method according to claim 1, wherein said docu-
ment is a markup language document, and said selected lay-
out box is at least one CSS containing block.

5. The method according to claim 1, wherein said one
dimension is the width of the selected layout box, and said
region is selected to have the same width as said selected
20 layout box.

6. The method according to claim 1, wherein aligning and
displaying said region of interest comprises:

determining a first resolution with which a currently dis-

played region of said document is displayed;
calculating a desired second resolution for displaying said
region of interest; and

performing a stepwise change from said first resolution to

said second resolution.

7. The method according to claim 1, wherein aligning and
30 displaying said region of interest comprises:

determining a first position in said document representa-

tive of a currently displayed region of said document;
determining a second position in said document represen-
tative of said region of interest; and

sequentially displaying a number of regions of said docu-

ment along a path from said first position to said second
position.

8. A computing device configured to display electronic
documents for selecting and displaying a region of interest in
40 an electronic document on the display of a device, compris-
ing:

a display;

a user input interface;

a communications interface capable of receiving electronic

documents;

memory into which a received document can be loaded;

a module configured to:

load said document on said device;

generate a tree structure of nested layout boxes based on
corresponding markup language elements in said
document;

calculate dimensions and positions of the respective lay-
out boxes;

display at least a part of the document on said display;

receive user input which in combination with the posi-
tion of a pointing device identifies a point within the
document;

select from among the nested layout boxes the innermost
selectable layout box containing the identified point;

compare at least one of the size and the proportions of
the selected layout box with the size of the display or
the viewport;

select the region of interest based on the comparing as a
region within the document which includes the iden-
tified point and the entire selected layout box along at
least one dimension, and which has the same propor-
tions as the display or the viewport; and
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align said identified region of interest with a window of
said display and display said region of interest,
wherein aligning and displaying said region of inter-
est comprises at least one of changing the resolution
or shifting the displayed document to cause the region
of interest to fill the display or the viewport along the
at least one dimension.

9. The device according to claim 8, wherein said identified
point includes at least first coordinates.

10. The device according to claim 8, wherein said docu-
ment is a markup language document, and said selected lay-
out box includes at least one DOM element.

11. The device according to claim 8, wherein said docu-
ment is a markup language document, and said selected lay-
out box is at least one CSS containing block.

12. The device according to claim 8, wherein said one
dimension is the width of the selected layout box, and said
region is selected to have the same width as said selected
layout box.

13. The device according to claim 8, wherein said module
is further configured to align and display said region of inter-
est by:
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determining a first resolution with which a currently dis-
played region of said document is displayed;

calculating a desired second resolution for displaying said
region of interest; and

performing a stepwise change from said first resolution to

said second resolution.

14. The device according to claim 8, wherein said module
is further configured to align and display said region of inter-
est by:

determining a first position in said document representa-

tive of a currently displayed region of said document;
determining a second position in said document represen-
tative of said region of interest; and

sequentially displaying a number of regions of said docu-

ment along a path from said first position to said second
position.

15. A computer program product comprising a non-transi-
tory computer readable medium storing instructions that,
when loaded and executed on a computing device, are capable
of performing the method of one of the claims 1, 2, and 3to 7.
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